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1SS NATIONAL LAB
MISSION

CASIS manages the International Space Station National Laboratory as
a public service in order to benefit the U.S. taxpayer and to foster a
scalable and sustainable low Earth orbit economy.

We leverage our core competencies, facilitate public-private
partnerships, and utilize the platform capabilities and unique operating
environment of the space station.

We create demand, incubate in-space business ventures, provide
access for and awareness of fundamental science and technological
Innovation, and promote science literacy of the future workforce.


Presenter
Presentation Notes
CASIS – Center for the Advancement of Science in Space
Non-government, Nonprofit organization HQ’d in Florida, and since 2011 we have been the manager of the International Space Station National Laboratory (ISSNL).

Our goal is to advance and maximize utilization of the International Space Station by pursuing groundbreaking science, technology and innovation not possible on Earth. 

We want to continue to lead the way in space innovation and development of the commercial space sector, and leverage the space station to inspire the next generation with Science, Technology, Engineering and Math (STEM) educational opportunities.




During FY17, NASA signed an extension of the cooperative agreement with CASIS, continuing its role as manager of the ISS National Lab through 2024 (to coincide with the extension of NASA and international partner funding for the orbiting laboratory). This extension is one more step toward our nation’s goal to expand a commercial presence in LEO.



HOW WE DO IT

In partnership with NASA

CASIS enables and facilitates:
In-space R&D expertise to assist researchers in utilizing in-space laboratory assets
Access to space via multiple launch providers

Seed money and partnerships to fund research projects and product
development

Market discovery and demand generation for ISS National Lab resources

Administrative support (accelerating/streamlining historically long wait times to
conduct space-based research)

Educational outreach projects and curricula to teach and inspire students across
the country through its STEM education programs




‘WHY SPACE?

Persistent Microgravity

Lack of density gradients
No convection
Uniform surface wetting
Multiphase flow dynamics
No sedimentation
Reduced interfacial tension
Different solidification

Extreme Conditions

500°F orbital heat cycling
Ultrahigh vacuum
High-energy radiation
Atomic oxygen
High-energy impact

Unique Vantage Point

250 miles above Earth
Orbital path: 90% of population
Spatial resolution
Sun cycling/light conditions
Remote sensing
Satellite deployment
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Over the years, CASIS has worked with hundreds of research partners within these disciplines. 
From Fortune 500 companies, innovative startups, nonprofits, academic institutions, and other government agencies. 
We open access to these research communities to further both fundamental and applied research.
This conversation is geared towards how we have engaged with the private sector community to stimulate demand for a robust and sustainable market in LEO. We will talk a little more about some of the opportunities we believe are on the horizon, based on the hundreds of payloads that we have sponsored within these fields to date.


‘ C O |_ |_ A B O R A T I O N 38 Implementation Partners

Commercial facilities run by 10
1 7 Commercial Service Providers

Implementation Partners work with the ISS
National Lab and researchers to:

Translate projects for ISS hardware and
facilities run by Commercial Service
Providers

Design hardware components

Aid in the execution of projects on station
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The ISS National Lab offers state-of-the-art hardware and facilities on an orbiting outpost, providing a wide variety of research equipment and systems for enabling advanced R&D and technology demonstration.

The ISS National Lab works with investigators to identify the best technologies for each specific investigation and also works with a network of experienced service providers who help investigators maximize success.

Implementation Partners are third-party organizations with expertise in translating ground-based research to research on the ISS.
Investigators work with Implementation Partners to design and execute their project 


Examples of capabilities: DNA amplification and sequencing, rodent research, and 3D printing

Example Example: Made In Space just launched its turbine facility on NG-14, and has since validated its capabilities, and is now back on Earth for analysis and re-flight in the near future. Additionally, on NG-15 they will be launching its crystallization facility for validation – so potentially we will have two additional facilities available for the research community in the coming year. With other facilities equally being on the horizon. 



OUR EXPERIENCE

CASIS has a decade of experience:;

Managing the ISS National Lab: Enabling access for U.S. companies, organizations,
and researchers to utilize research facilities and commercial implementation services

in space

Building and maintaining relationships: Establishing strong relationships with
companies and government agencies whose R&D benefits from utilization of the ISS

Selecting and managing a diverse R&D portfolio: Selecting projects that take
advantage of the unique environment of space to conduct research that benefits

the nation

Evolving strategic priorities and direction based on past data/results, market
prospecting, evolving R&D demand and investment, and national interests
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On a total budget of approximately $15M, CASIS currently provides:
Market discovery and demand generation for ISS National Lab assets.
Seed money and partnerships to fund ground and in-orbit research projects and product development.
Aerospace expertise to assist researchers in utilizing in-space laboratory assets
Access to space via several launch providers.
Administrative support: accelerating/streamlining historically long wait times to conduct space-based research.
Educational outreach projects and curricula to teach and inspire students across the country through its STEM programs.



1SS NATIONAL LAB ECOSYSTEM

158

ACADEMIC, NONPROFIT, &
OGA PROJECTS

Emory, MIT, MJFF,ORNL, etc.

171
INDUSTRY PROJECTS
AstraZeneca, Delta,

Goodyear, Merck, etc.

PARTNERSHIPS
Airbus, Axiom, Sierra
Nevada, etc.

38
IMPLEMENTATION PARTNERS

MIS, NanoRacks, Space
Tango, Teledyne, etc.

—— -

INDUSTRY FUNDING 2400 GOV'T FUNDING
PARTNERS MEMBER PARTNERS
Apple, Boeing, INVESTOR DoD, MLSC, NASA,
Target, etc. NETWORK NSF. NIH, etc.

—_

449

PAYLOADS

°323M

RN

$135M $188M

NASA EXTERNAL
FUNDING

COMMERCIAL
LAB FACILITIES
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Since 2013, External Funding number now excludes NASA Grants (to better match “Attracting Outside Funding” slides
Payloads represents the number DELIVERED, not just manifested

Customers changed to Projects because that is what the number actually represents (customers can have numerous projects)

Private sector projects to possibly tough on:
Pharma – AstraZeneca, Merck, Novartis, Lilly, Sanofi, Bristol Myers-Squibb
Advanced Materials – P&G, Adidas, Cobra Golf, Lamborghini, Goodyear Tires, Delta Faucet


FUTURE
OUTLOOK



Presenter
Presentation Notes
NASA ID: iss058e005961
Center: JSC
Date Created: 2019-01-25
Visit JSC Website 
iss058e005961 (Jan. 26, 2019) --- The International Space Station's Canadarm2 robotic arm and its Dextre robotic hand are seen as the orbital complex flew 252 miles above the Arabian Sea off the coast of India.



LINES OF
BUSINESS

In-Space Production Applications

Fundamental Science
Technology Development &
Demonstration

Commercial Service Provider
Utilization

STEM Engagement & Educational
Outreach
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If you want this broken out into individual slides, we can do that – as long as he breezes through them – better to discuss the why: 



COMMERCIAL SERVICE PROVIDER UTILIZATION: An allocation of ISS National Lab resources that will be utilized by Commercial Service Providers for the purpose of promoting, enabling, and facilitating their respective commercial demand-generation efforts, thereby contributing to the growth and development of the broader LEO market economy.  

FUNDAMENTAL SCIENCE: Hypothesis-driven research leading to new scientific discovery or advancing current knowledge through access to microgravity and the operating environment of the ISS. Economic output from results is not required.   

IN-SPACE PRODUCTION APPLICATIONS: Applied R&D programs seeking to demonstrate space-based manufacturing, production activities and services that enable new business growth and capital investment, represent scalable and sustainable market opportunities, and produce reoccurring value with the potential to generate demand for, and revenue from, access to space.

STEM ENGAGEMENT AND EDUCATIONAL OUTREACH: Programs, projects, and public-private partnerships that leverage the ISS and space-based research to engage students in K-12 and higher education by promoting diversity and inclusion, leveraging next generation science standards, and advancing U.S. leadership in space-based R&D by workforce development.

TECHNOLOGY DEVELOPMENT and DEMONSTRATION: Projects in applied R&D, technology demonstration, and Technology Readiness Level maturation to improve products and/or processes that will produce positive economic impact.  All projects with an expressed commercial purpose or intent are included. Most will be sourced and/or serviced by commercial implementation partners. 



ADVANCED
MATERIALS

Absence of gravity or exposure to
extreme conditions can alter fluid
behavior and certain materials,

enabling the development of
advanced materials and better
manufacturing processes for use on
Earth and in space.
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Solid material (e.g., metal alloys and semiconductors used in electronic circuits, optical fibers, and solar cells)

NASA ID: iss015e22410
Center: JSC
Date Created: 2007-08-13
ISS015-E-22410 (13 Aug. 2007) --- Backdropped by a blue and white Earth, a Materials International Space Station Experiment (MISSE) on the exterior of the station is featured in this image photographed by a crewmember during the STS-118 mission's second planned session of extravehicular activity (EVA). MISSE collects information on how different materials weather in the environment of space.

The Materials ISS Experiment Flight Facility (MISSE-FF), developed by new facility 
The AlphaSpace MISSE-FF is prepared to be installed to its external location on the ISS.
manager Alpha Space Test and Research Alliance, LLC under a Cooperative Agreement with NASA, is a materials-science and component-testing platform on the outside of the ISS, providing data collection capabilities for passive and active material samples as well as other experiments requiring exposure to the extreme environment of space. For more information, see http://issnl.us/ar1813 and http://issnl.us/ar1814.
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EXOTIC GLASSES
&
OPTICAL FIBERS

Several companies are
revolutionizing in-orbit production of

fluoride glass optical fibers that may
enable wavelength-specific
applications in medicine and
defense, in addition to a new class of
fiber formulations for
communications
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Companies such as Fiber Optics Manufacturing in Space (FOMS), Made In Space (MIS), and Physical Optics Corporation (POC)

Exotic glasses and optical fiber production
Enable wavelength-specific applications in medicine and defense including lasers and sensors; informs a whole new class of formulations in exotic fibers for communications purposes



REGENERATIVE
MEDICINE

Microgravity may enhance some
properties of stem cells, such as their

abillity to survive, proliferate, form 3D

aggregates, and differentiate—which

could provide significant benefits in

advancing personalized medicine and

developing stem cell-based regenerative

therapies.

Chunhui Xu, Associate Professor, Emory University School of Medicine; Xu Lab
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Image/Project: Generation of Cardiomyocytes from Induced Pluripotent Stem Cells. This is Dr. Chunhui Xu from Emory University. This project studies microgravity's effects on the generation of specialized heart muscle cells developed from adult cells that were altered to reinstate characteristics of stem cells, with an aim to increase cell yield, purity, and survival for use in regenerative medicine, disease modeling, and drug discovery.

------
General: Microgravity may enhance some properties of stem cells, such as their ability to survive, proliferate (increase in number), form 3D aggregates, and differentiate (develop from general-purpose cells into specialized cells)—which could provide significant benefits in advancing personalized medicine and developing stem cell-based regenerative therapies.

R&D onboard the ISS in the broad field of regenerative medicine spans from cell-based studies to organoid growth and 3D printing of human tissues which could provide significant benefits in advancing personalized medicine and developing stem cell-based regenerative therapies. 



TISSUE
ENGINEERING

Tissue engineering has many applications
but often includes culturing tissues
resembling those in the body to:

Model human disease,

Allow higher-accuracy drug testing, or

Advance research in organ growth,
toward addressing the shortage of
organs for transplantation
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TERM: addresses –
Organ shortage
Aging population
Demand for Cell therapy
Need for improved Disease models


The unique environment of the ISS National Lab allows researchers to study cells in ways not possible on the ground. Microgravity affects the way cells aggregate, allowing them to form into three-dimensional structures that more closely resemble tissues in the human body—providing improved models to study cell behavior and test drugs and accelerating advances in tissue engineering.

Image: NASA ID: iss061e093848
Center: JSC
Date Created: 2019-12-22
Visit JSC Website 
iss061e093848 (Dec. 22, 2019) --- Expedition 61 Flight Engineer and NASA astronaut Christina Koch handles media bags that enable the manufacturing of organ-like tissues using the the BioFabrication Facility (BFF), a 3-D biological printer. The BFF could become a part of a larger system capable of manufacturing whole, fully-functioning human organs from existing patient cells in microgravity.


Recent advances in bioengineering have enabled the manufacture of systems using human cells on chips to represent functional units of an organ. In parallel, developments in stem cell technology allow cultivation of tissue from humans with specific disease conditions. Advancing this research on the ISS National Lab promises to accelerate the discovery of molecular mechanisms that underlie a range of common human disorders and to improve understanding of drug targets and treatments in an environment that better mimics 3D tissue structures within the body. Such tissue chip research was supported by two competitions in FY18.


COMMERCIAL
SERVICE PROVIDER
UTILIZATION

Projects developed by
Commercial Service Providers
for the purpose of promoting,
enabling, and facilitating their
respective commercial demand-

generation efforts.

14
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COMMERCIAL UTILIZATION
Projects in applied R&D, technology demonstration and Technology Readiness Level maturation to improve products and/or processes that will produce positive economic impact. 
Projects developed by Commercial Service Providers for the purpose of promoting, enabling, and facilitating their respective commercial demand-generation efforts.  



RESEARCH ON
STATION IN 2021
& BEYOND

 Research proposals will be accepted
through ISS National Lab Research
Announcements

« Technology Development
* In-Space Production
o« STEM

 Through Sponsored Programs (NIH, NSF,
etc.)

Through Commercial Service Providers
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NASA ID: iss055e024310
Center: JSC
Date Created: 2018-04-17
Visit JSC Website 
iss055e024310 (April 17, 2018) --- NASA astronauts Drew Feustel and Scott Tingle are at work inside the U.S. Destiny laboratory module. Feustel works on routing and installing ethernet cables throughout the International Space Station. Tingle conducts research for the Metabolic Tracking experiment inside the lab module's Microgravity Science Glovebox.
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Support the growth of a robust
. i+l 3 ¥ CENTER FOR THE ADVANCEMENT OF
economy in low Earth orbit! i SCIENCE IN SPACE

www.|SSNationalLab.org
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All images courtesy of NASA or the ISS National Lab unless otherwise stated.
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I hope you learn that there is great potential in thinking creatively and taking advantage of the unique environment, facilities, and accessibility to space provided by the ISS National Laboratory and its partners for furthering your science and developing innovative. Whether you are an academic researcher, an entrepreneur, an investor, we are here to have a conversation with you. It is our job to find the most impactful ways to direct our programs to work with you to we can bring benefit of space-based research for the betterment of our life here on Earth and for the future. I would welcome questions and ideas from you all.
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